Human testis-determining factor SRY binds to the major DNA adduct of cisplatin and a putative target sequence with comparable affinities.
cis-Diamminedichloroplatinum(II) (cis-DDP or cisplatin) is a widely used anticancer drug that is most effective against tumors of the testis. Although cisplatin is believed to mediate its cytotoxicity through the formation of DNA adducts, the precise biochemical mechanisms underlying its antitumor activity and selectivity for testicular tumors remain elusive. Of significance are the high-mobility group (HMG) domain and other proteins that bind specifically to cisplatin-DNA adducts. The present study focuses on the testis-specific HMG domain protein human SRY (hSRY). The full-length hSRY protein and its HMG domain region alone were expressed in Escherichia coli and purified to homogeneity. The affinities and specificities of full-length hSRY and the hSRY-HMG domain for 20 bp DNAs containing a single cis-[Pt(NH3)2{d(GpG)-N7(1), -N7(2)}] intrastrand cross-link or a putative hSRY target site in the CD3epsilon gene enhancer (AACAAAG) were determined in electrophoretic mobility shift assays. Full-length hSRY bound to the major 1,2-d(GpG) cisplatin adduct with a Kd(app) of 120 +/- 10 nM and exhibited a 20-fold specificity over unmodified DNA. The HMG domain of hSRY was sufficient for this interaction. The hSRY-HMG domain recognized the 1,2-d(GpG) intrastrand cross-link with higher affinity [Kd(app) = 4 +/- 0.7 nM] but with lower specificity (5-fold) than the full-length protein. The affinities of full-length hSRY and the hSRY-HMG domain for a single cisplatin-DNA adduct were comparable to those for the putative target sequence AACAAAG. These data suggest that cisplatin-DNA adducts may compete with specific DNA sequences in vivo for the binding of human SRY. A possible role for this testis-specific protein in the cytotoxicity and organotropic specificity of cisplatin for testicular tumors is proposed.